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Method III 

In this principal embodiment, the stages are performed in 
the following order: B, A, C, D, E and F. Stage B corre- 
sponds to the creating a weakened zone in the thickness of 
the donor substrate 10. This weakened zone can, as in the 
other embodiments according to the invention, be created by 
implanting atomic species into the thickness of the donor 
substrate. It is possible in this embodiment of the invention 
to carry out the implantation step as described above for 
Methods I and II so that detachment can then be conducted 
by simple heat annealing. It is also possible to "under dose" 
the implanting of atomic species, as will be explained. In 
every case, a flat weakened zone 13 is obtained as implan- 
tation is not carried out through a layer of irregular material 

It is also possible to create a weakened zone via other 
methods, in particular by providing a donor substrate 10 that 
includes a ''detachable" area along the zone 13. Such a 
detachable substrate, in which detachment can be conducted 
by a mechanical action along the weakened zone 13, can be 
created for example by creation of a porous region in the 
thickness of the substrate 10. For this purpose, it is possible 
to utilize a thin layer of porous silicon on a single-crystal 
silicon substrate, and then to cover this layer of porous 
silicon with another layer of single -crystal silicon (obtained 
for example via epitaxy). In this regard reference can be 
made to U.S. Pat. No. 6,100,166 (which describes an ELT- 
RAN® type process). 

A detachable donor substrate 10 may also be made by 
bonding two substrates 101 and 102 (see FIG. 7), the 
bonding conditions being defined so as to limit the bonding 
energy. In this case, the bonding is reversible under the effect 
of a mechanical action. In an implementation, this bonding, 
for example, brings two layers of oxide 1010 and 1020 into 
contact. 

In another variation, a detachable substrate may be cre- 
ated by forming an implanted weakened zone 13 by using an 
implantation dosage inferior to that which would be required 
to create a zone that could be detached solely by being 
subject to a high heat budget. Such an implantation is "under 
dosed" in comparison to that required, for example, for the 
implantation step of a SMART-CUT® type process. The use 
of an under-dosed implantation allows the creation of a 
weakened zone 13 wherein the donor substrate can only be 
detached by applying a mechanical constraint (this mechani- 
cal constraint being itself applied after the weakened zone 
13 is subjected to a heat budget to allow coalescence of this 
zone). 

In all cases, a weakened zone 13 is created in the thickness 
of the donor substrate 10, which corresponds to stage B. 
Then a layer of irregular material 12 is deposited on the 
donor substrate 10. This corresponds to stage A. Once again, 
the depositing step can be carried out under the same 
conditions as previously described. The irregular surface of 
the layer 12 is then flattened, preferably by covering it with 
an intermediate layer 14 as described above. The result of 
stages B, Aand C for this third embodiment is shown in FIG. 
7. 

Referring to FIG. 7, an intermediate structure 100 has 
again been created, which includes a weakened zone 13 and 
a layer of irregular material 12 on a donor substrate 10. This 
structure can be positioned or turned over for bonding with 
a receiver substrate 20. Such positioning and bonding cor- 
respond to the next stage D. The donor substrate 10 is 
detached along the weakened zone 13 (stage E). In the case 
where the weakened zone 13 is created solely via an 
implantation step, and with sufficient dosage, detachment 
can be achieved by simply subjecting the structure to an 
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adequate heat budget (as for the detachment carried out in 
methods I and II). If a detachable substrate has been used, a 
mechanical action will be required in most cases to achieve 
the detachment. The resulting structure is represented in 
FIG. 8. 

Finally, it is once again possible to thin the resulting wafer 
and/or to treat its surface. The resulting structure that is 
finally obtained is shown in FIG. 9. 

What is claimed is: 

1. A method for manufacturing a multilayer semiconduc- 
tor structure that includes an irregular layer, comprising: 

providing a layer of irregular material on a donor sub- 
strate to form an irregular layer having a flat face at an 
interface with the donor substrate and havingfpDppo^ 
site, irregular face; 

creating a weakened zone at a predetermined depth within 
the donor substrate; 

providing an intermediate layer of material that covers the 
irregular face of the irregular layer, the intermediate 
layer providing a substantially flat surface; 

bonding the substantially flat surface of the intermediate 
layer to a receiver substrate; and 

detaching the donor substrate along the weakened zone to 
form the multilayer semiconductor structure that 
includes a useful layer, the irregular layer, the interme- 
diate layer and the receiver substrate, wherein all of the 
irregular material of the irregular layer is present in the 
stmcture. 

2. The method of claim 1 which further comprises treating 
the substantially flat surface of the intermediate material 
layer prior to bonding. 

3. The method of claim 1 which further comprises 
implanting atomic species into the donor substrate to a 
controlled mean implantation depth to form the weakened 
zone. 

4. The method of claim 1 which further comprises heat 
treating to detach the donor wafer from the multilayer 
semiconductor structure. 

5. The method of claim 1 wherein the intermediate layer 
is provided prior to creating the weakened zone in the donor 
substrate. 

6. The method claim 1 wherein the weakened zone is 
created in the donor substrate prior to providing the inter- 
mediate material layer. 

7. The method claim 1 wherein the weakened zone is 
created in the donor substrate prior to providing the layer of 
irregular material on the donor substrate. 

8. The method of claim 7 which further comprises 
implanting atomic species into the donor substrate to a 
controlled mean implantation depth to form the weakened 
zone. 

9. The method of claim 8 which further comprises detach- 
ing the donor substrate along the weakened zone by expos- 
ing the wafer to an appropriate (^ea? ^udget. 

10. The method of claim 7 which further comprises 
fabricating a detachable donor substrate having a weakened 
zone. 

11. The method of claim 10 which further comprises 
creating the weakened zone by at least one of providing a 
porous region in the donor substrate, providing a reversible 
bonding interface between two wafers that comprise the 
donor substrate, or implanting atomic species into the donor 
substrate with a dosage that requires a predetermined 
amount of mechanical eneigy to detach the donor substrate 
along the weakened zone. 
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